Defective fasting-induced PKA activation impairs adipose tissue glycogen degradation in obese Zucker rats.
Obesity is associated with development of insulin resistance in adipose tissue (AT). Human obesity has been associated with increased glycogen deposition in adipocytes. Adipocytes synthesise glycogen prior to the formation of lipids. The present study examined adipose glycogen content in obese Zucker rats and the effect of fasting on glycogen-metabolising enzymes. We hypothesised that obesity imposes a blunted response to fasting through impaired activation of glycogen-metabolizing enzymes, which dampens glycogen mobilization in obese Zucker rats. We investigated the effect of 24h fasting on AT glycogen metabolism in 12-week old obese Zucker rats. Epididymal fat pads were collected from rats fed ad-libitum and fasted for 24h. Glycogen content, glycogen synthase and phosphorylase enzyme activity, and PKA activity were analysed as well as total and phosphorylated protein content for glycogen-metabolizing enzymes glycogen synthase and phosphorylase, glucose transporter GLUT4, and cAMP-dependent response element binding protein levels. Twelve-week old obese Zucker rats showed increased AT glycogen content (adipose glycogen content [mean ± SD], lean: 3.95 ± 2.78 to 0.75 + 0.69 µg.mg-1; p < 0.005 fed vs fasted, and obese: 5.23 ± 3.38 to 5.019 ± 1.99 µg.mg-1; p = ns fed and fasted and p < 0.005 lean vs obese), and impaired fasting-induced glycogen mobilization following a 24h fast. These defects were associated with dysfunctional glycogen-metabolizing enzymes, characterized by: (1) blunted phosphorylation-mediated activation and downregulated protein expression of glycogen phosphorylase, and (2) an impaired phosphorylation-mediated inactivation of glycogen synthase. Furthermore, these defects were related to impaired fasting-induced protein kinase A (PKA) activation. This study provides evidence of a defective glycogen metabolism in the adipose associated with impaired fasting-induced activation of the upstream kinase protein kinase A, which render a converging point to obesity-related primary alterations in carbohydrate and lipid metabolism in the AT.